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Abstract 
The onset of mood episodes in bipolar disorder (BD) is often associated with life stress, which 
can be defined by the occurrence of life events and trauma as well as the way patients 
perceive stress. A possible factor that plays a role in experiencing these forms of stress is 
personality, which is previously studied in healthy and unipolar depression populations, but 
not yet in bipolar patients. The aim of this study is to get more insight in the association 
between personality and stress in patients with BD. 
A cross-sectional study was conducted by using baseline measurement data from a larger 
cohort study, the BINCO study. A total of 10 recently diagnosed BD patients participated. 
Data of the Five Factor Model of personality, perceived stress, life events, trauma, depressive 
symptoms and manic symptoms were obtained from the NEO-FFI, PSS, LTE, TSQ, QIDS-
SR-NL and YMRS, respectively.  
Neuroticism was positively correlated with perceived stress (r =0.92, p <.001) and negatively 
with manic symptoms (r =-0.74, p =.02). Perceived stress was negatively correlated with life 
events (r =-0.67, p =0.05) and manic symptoms (r =-0.69, p =.04). 
This study found that BD patients high in neuroticism and low in manic symptoms tend to 
experience more stress. Implications for clinical practice include the addition of personality 
assessment in the development of a more personalized treatment plan with regard to 
experienced stress. Future research may provide more consistent and reliable conclusions and 
implications, since the current study was not entirely able to. 
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1 Introduction 
Bipolar disorder (BD) is a common mood disorder with a lifetime prevalence of 
approximately 1% (1.2% for men and 1.4% for women) in the Dutch population (18 – 64 
years) (De Graaf, Ten Have & Van Dorsselaer, 2010). Lifetime prevalence is 1% in both BD I 
(0.8% for men and 1.1% for women) and BD II (0.9% for men and 1.3% for women) 
(Merikangas et al., 2007). BD can manifest in every age, but will usually begin in adolescence 
and young adulthood (between age 15 and 25) (Kupka & Hillegers, 2012).  
The onset of an episode of BD is associated with stress in the life of the patient. This 
could be the case for the first episode in the disease course, but also for new episodes that 
follow (Hlastala et al., 2000). Levels of stress can be defined in the form of objective or 
“actual” stress (the occurrence of life events) and subjective or “perceived” stress (the amount 
of stress people experience subjectively). These high levels of perceived stress are mostly 
reached after experiencing stressful life events and trauma (Staufenbiel et al., 2014), which 
both seem to be highly prevalent in BD patients (Hosang et al., 2010; Assion, et al., 2009), 
and are associated with a more negative disease course (Johnson et al., 2008). In addition, the 
depressive or manic symptoms in BD can cause stress as they can trigger life events 
(Koenders, 2016). This means that actual and perceived stress can be a trigger, but also a 
consequence of bipolar mood episodes, indicating that BD patients are more vulnerable to 
stress. This increased vulnerability to the exposure to stress has an interaction with 
characteristics of the disorder itself, whereas other factors may be playing a role as well 
(Hammen, 2006). 
Not only a psychiatric disorder can have interacting associations with life stress, but also 
personality is a contributory factor in the stress-psychopathology relationship. Previous 
studies have shown an interaction between personality traits and the experience of actual and 
perceived stress in the healthy and unipolar depression population. They stated that 
extraversion and neuroticism have the strongest association with occurrence of stressful life 
events and daily hassles, perceived stress, stress generation and cortisol response (Vollrath, 
2001; Oswald et al., 2006; Conard & Matthews, 2008; Uliaszek et al., 2012; Kushner, Bagby 
& Harkness, 2016). On the contrary, agreeableness, conscientiousness and openness to 
experience are traits that may be of positive influence on stress related factors, such as lower 
assessment of the hassles of daily life, lower cortisol responses and lower perceived stress 
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(Vollrath 2001; Oswald et al., 2006; Besser & Schackelford, 2007). However, it is not clear 
how the role of personality in actual and perceived stress manifests in bipolar patients. 
The following pages of this thesis will provide an overview of bipolar disorders and its 
association with personality, stress and trauma.  
 
1.1 Bipolar disorder 
BD is characterized by episodes of mania and depression. During a manic episode people 
have an abnormal and persistently elevated or irritable mood. Common symptoms are an 
inflated self-esteem and grandiosity, over activity with a decreased need for sleep, 
talkativeness, racing thoughts, enhanced drives, distractibility, increase in goal-directed 
activity and excessive involvement in pleasurable activities with high risk consequence 
(American Psychiatric Association, 2000). The onset of manic behavior may be gradual with 
weeks or months passing before the syndrome becomes full-blown. Mania can vary in 
severity, therefore bipolar disorder is divided in two types: bipolar I (BD I) and bipolar II (BD 
II). In BD I people have full-blown episodes of mania (like described above). BD II contains 
episodes of hypomania, which are milder than mania, without psychotic symptoms and 
without symptoms affecting daily functioning (Belmaker, 2004).  
In contrary to the (hypo)manic episodes, depressive episodes are characterized by 
symptoms like depressed mood, decreased interest or pleasure in most activities, weight loss 
or gain, reduced or increased appetite, insomnia or hypersomnia, psychomotor agitation or 
retardation, fatigue or loss of energy, feelings of worthlessness or guilt, poor concentration 
and suicidal thoughts. Between the depressive and (hypo)manic episodes, BD patients may 
experience an euthymic state: a relatively stable mood state without (hypo)manic nor 
depressive symptoms. When BD patients go through four or more episodes of mood 
disturbance (where each episode is followed by remission or a switch to the opposite mood 
state) within a period of 12 months, this is called rapid cycling (American Psychiatric 
Association, 2000). 
 BD can negatively affect daily functioning of the patient in several life areas. A high 
percentage of BD patients (30 – 60%) shows significant disability in social, work and family 
functioning, even when in clinical remission (Sanchez-Moreno et al., 2009). Furthermore, BD 
is associated with increased mortality caused by suicide and injuries, but also comorbid 
(chronic) diseases (Crump, Sundquist, Winkleby and Sundquist, 2013). Comorbidity with 
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both physical (Forty et al., 2014) and mental (Kessler, Rubinow, Homes, Abelson & Zhao, 
1997) illness is common in patients with BD. 
 
1.2 Life events and stress in bipolar disorder 
A factor that is highly prevalent in bipolar patients is the experience of life events. Life 
events are emotional events in one’s life that require a certain amount of adjustment. Such 
events can be positive or negative, temporary or long lasting, and can cause different levels of 
stress (Holmes & Rahe, 1967). The evidence for the increase in stress after experiencing life 
events is found in increased cortisol levels (Staufenbiel et al., 2014). This life stress has been 
involved in the onset of unipolar depression, depressive relapse, recurrence of depression (Liu 
& Alloy, 2010) and bipolar episodes (Cohen, Hammen, Henry & Daley, 2004) and the 
exacerbation of depressive symptoms in bipolar patients (Liu & Alloy, 2010). Furthermore, 
patients with more prior episodes in their bipolar disease course are more likely to have 
episodes in the future following major stressors (Hammen & Gitlin, 1997). The finding that 
high actual stress levels predict relapse or recurrence was also stated by Swendsen, Hammen, 
Heller and Gitlin (1995) and Ellicott, Hammen, Gitlin, Brown and Jamison (1990). Apart 
from this actual stress, the more subjective “perceived stress” is also of importance: for a 
situation or life event to be stressful, the person must perceive it as such (McEwen, 1998). 
Perceived stress seems to be higher after experiencing a greater amount of negative life events 
(Glasscock, Andersen, Labriola, Rasmussen & Hansen, 2013).  
The development of a new episode in BD is not only influenced by the occurrence and 
perception of a stressful life event, but it also depends on the type of life event. In general it is 
found that positive events can affect manic symptoms and negative events can affect 
depressive symptoms. Negative events that can play an important role in developing 
depressive symptoms in BD are early childhood traumas, early loss of an important family 
member, current stressful events, somatic health problems and conflicts in the family 
(Kasprazak & Kiejna, 2013; Christensen et al., 2003). Specific life events that trigger manic 
symptoms are those involving goal attainment, where patients have an increased feeling of 
confidence due to their initial success experience (Johnson, 2005). Examples of this type of 
events include acceptance into college, getting promotion, or winning a prize for an art work. 
Another type of life event that appears to trigger manic symptoms, are events that cause sleep 
disruption or, more general, schedule disruption. These are positive or negative events that 
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may shift a person’s schedule, like starting college or ending a relationship. Furthermore, 
there is evidence of a cumulative effect of life events on mood and functional impairment, 
where single life events cause small mood fluctuations and larger numbers of life events lead 
to a strong increase in mood symptoms and functional impairment (Koenders, 2016). 
 Although the onset of an episode of BD is often preceded by stressful life events of the 
patient (Hlastala et al., 2000), the association may also occur the other way around: life events 
can result as a consequence of the disorder. Research shows that in both BD I and BD II 
depressive symptoms can lead to negative life events, and symptoms of (hypo)mania can lead 
to positive life events (Koenders, 2016). This finding that people with depression are more 
prone to the exposure to stressful life events was earlier shown in the unipolar depression 
population (Liu & Alloy, 2010) and is known as the stress generation model of depression. 
This model states that individuals with depressive disorders experience more stressful life 
events due to their own depression-related characteristics and behaviors. This contribution to 
stressful environments in turn can lead to continuation or recurrence of depression. Important 
factors in this model are depressive symptoms, stress, negative cognitive styles, personality 
and interpersonal vulnerabilities (Hammen, 2006). 
 
1.3 Trauma and bipolar disorder 
When a person experiences a severe life event with or prolonged exposure to death, serious 
injury, or sexual violence, this can result in trauma. Trauma is an emotional response to a 
serious event and can lead to immediate and long term stress. In severe cases where people 
cannot handle their trauma properly, they can develop symptoms of post-traumatic stress 
disorder (PTSD) (American Psychological Association, 2000). Childhood trauma, including 
physical and emotional abuse and neglect, and sexual abuse, appears to be more prevalent in 
patients with BD compared to the general population. The increased levels of stress after 
experiencing a traumatic event can have a harmful effect on the course of BD. It can result in 
more anxiety, depressive or psychotic symptoms and a worse prognosis. It can also lead to an 
early age of onset (De Codt et al., 2016). BD patients with comorbid PTSD tend to have a 
worse outcome; they report lower quality of life, have more rapid cycling, higher rates of 
suicide attempts and a lower probability of recovery (Quarantini et al., 2010).  
Although trauma and PTSD can increase the risk of developing BD, the reverse is 
possible as well. In a study by Strawn et al. (2010) the rates of PTSD were examined in BD 
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adolescents who just experienced their first manic episode. The rates in this sample were 
lower compared with rates in BD adults, indicating that BD may be a risk factor for the 
development of PTSD later in the disease course. This can be linked to the earlier described 
stress generation model. The proneness to the exposure to stressful life events in BD patients, 
especially manic patients, may cause them to get involved in hazardous situations, leading to 
more trauma exposure and therefore a higher risk for PTSD later in life. In addition, 
psychiatric hospitalization in a later state of the bipolar disease may be experienced as 
traumatic. 
 
1.4 Personality and bipolar disorder 
In stress-models of psychopathology not only stress and the disease itself play an important 
role, but personality of the patient is also a contributing factor. Currently, the most common 
way to study and describe personality is through the dimensions of the Five Factor Model of 
personality: neuroticism, extraversion, openness to experience, agreeableness and 
conscientiousness. Neuroticism is characterized by emotional instability, low impulse control 
and the tendency to experience negative emotions. Extraversion refers to sociability, 
talkativeness and the experience of positive emotions. Openness to experience reflects 
creativity, intellectual engagement, and the preference for novelty and variety. Agreeableness 
includes the tendency to be empathetic, compliant and trusting. Conscientiousness refers to 
the tendency to be self-disciplined, organized and achievement-striving (Costa & McCrae, 
1989).  
Patients with BD appear to share a more or less similar pattern of personality traits. 
Neuroticism seems to be the most present personality trait, whereas the other traits show less 
consistency across studies. In the study of Barnett et al. (2011) typical personality profiles in 
BD could be described by high neuroticism and openness, and low agreeableness, 
conscientiousness and extraversion. Tackett, Quilty, Sellbom, Rector and Bagby (2008) also 
found high levels of openness in bipolar patients, but the extraversion levels were high as 
well. This study even considers high extraversion as “the most robust personality connection 
for bipolar disorder” (p. 813). Other studies have shown a connection between high 
extraversion and BD features (Murray, Goldstone & Cunningham, 2007; Quilty, Sellbom, 
Tackett & Bagby, 2009). Although associations have been found between BD and high 
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openness (Bagby et al., 1997), low conscientiousness (Lozano & Johnson, 2001) and low 
agreeableness (Murray et al., 2007; Quilty et al., 2009), these findings are less consistent.  
Because of the two-dimensional character of BD, separating depressive and manic 
symptoms, studies suggest that each of the two dimensions might have unique personality 
profiles (Lozano & Johnson, 2001; Quilty et al., 2009). Comparing personality traits within 
the states of BD, depression is associated with high neuroticism and low agreeableness 
(Quilty et al., 2009), conscientiousness and openness (Barnett et al., 2011), and mania is 
associated with high neuroticism and extraversion and low agreeableness (Quilty et al., 2009). 
High neuroticism and low extraversion during euthymic state predict a future depression state 
(Barnett et al., 2011). Furthermore, certain traits act as a predictor of bipolar symptoms; high 
neuroticism predicts increases in depressive symptoms across time while controlling for 
baseline symptoms, and high conscientiousness, particularly the “achievement striving” facet, 
predicts increases in manic symptoms across time (Lozano & Johnson, 2001). When patients 
with BD I and II are compared, it seems that BD II patients score higher on neuroticism, but 
lower on extraversion than BD I patients (Kim, Lim, Kim & Joo, 2012). 
 
1.5 Personality and stress 
Personality is one of the important factors in the stress generation model of depression 
(Hammen, 2006). It is often stated that personality functions as a moderator for many 
relationships, including the stress-psychopathology relationship. Apart from the influence of 
personality on one’s appraisal and coping of stress, it also plays a role in the selection and 
creation of stressful events. The prospective study by Uliaszek et al. (2012) showed that 
neuroticism and extraversion were positively related to the generation of chronic and acute, 
actual and perceived stress over the following year. The moderator effect of personality traits 
on stress generation is also found by Kushner et al. (2016). Their study showed that, in 
interaction with childhood emotional, physical and sexual maltreatment, extraversion and 
neuroticism were associated with increased perceived interpersonal stress and the occurrence 
of stressful life events later in life. Furthermore, individuals high in neuroticism tend to report 
high levels of daily hassles and occurrence of negative life events, whereas high 
conscientiousness, agreeableness and extraversion are related to lower assessment of the 
hassles of daily life (Vollrath, 2001). By evoking contextual risk from the environment, 
certain personality traits may contribute to actual stress generation (Widiger, 2011). One’s 
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profile of traits that imply vulnerability for actual stress generation directly contributes to the 
content of the events that one experiences (Liu et al., 2014). For example, it is likely that the 
generation of stressful events in the interpersonal domain (e.g., a fight with a family member) 
is associated with traits belonging to this domain (e.g., low extraversion and low 
agreeableness). The same applies to the generation of events in the non-interpersonal domain 
(e.g., not getting a job), which is likely to be associated with traits corresponding to that 
domain (e.g., low conscientiousness) (Ozer & Benet-Martinez, 2006). 
In terms of biological factors within the personality-stress relationship, it is found that less 
openness is associated with lower cortisol responses. The cortisol response to stressful 
situations also seems to be gender-specific. Reduced cortisol responses were associated with 
higher neuroticism in women and with lower extraversion in men (Oswald et al., 2006). Also 
the more subjective perception of stress is affected by personality traits, where high 
neuroticism can be represented as “the primary driver of perceived stress” (Conard & 
Matthews, 2008, p. 171) and conscientiousness is related to lower perceived stress (Besser & 
Shackelford, 2007).  
Although several studies show how the five personality traits (neuroticism, extraversion, 
openness to experience, agreeableness and conscientiousness) can be of influence in 
experiencing stress in the healthy population (Hammen, 2006; Vollrath, 2001; Oswald et al., 
2006; Conard & Matthews, 2008; Besser & Shackelford, 2007) and in patients with unipolar 
depression (Uliaszek et al., 2012; Kushner et al., 2016), limited research is done on this 
personality-stress relationship in bipolar patients. One study, that of Lee et al. (2016), showed 
a positive relationship between neuroticism, harm avoidance and novelty seeking, and 
perceived stress in patients with BD. This study also showed that agreeableness, self-
directedness, extraversion, cooperativeness and conscientiousness were negatively related to 
perceived stress. Kasprazak & Kiejna (2013) stated that the role of life events and perceived 
stress in the course of BD is probably modified by personality.  
 
1.6 Diathesis-stress model 
A theoretical model that can explain the role of personality and stress in the psychopathology 
of BD is the diathesis-stress model. This model views the development of psychopathology as 
a result of the interaction between one’s vulnerability (diathesis) to the illness and the stress 
one experiences (see figure 1.1). The vulnerability to a mental disorder can be of different 
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forms, including genetic (e.g., family history of illness), biological (e.g., brain anomalies), 
psychological (e.g., childhood neglect), cognitive (e.g., executive functions) and personality-
related (e.g., hostility) factors.  The stressors in this model can act as triggers. These can take 
the form of a life event (e.g., divorce), but also as long-term stress (e.g., chronic pain) and 
hassles in daily life (e.g., running late). Symptoms are most likely to result when the diathesis 
and the stressor are both present. The more vulnerable a person is, the less stress it takes to 
develop a mental disorder (Zuckerman, 1999). 
 
 
2  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.1. Diathesis-stress model of psychopathology. 
 
1.7 Aim of the study 
Regarding the associations between life events, stress, trauma and personality in BD, there 
seems to be a lack of knowledge. These associations are frequently studied in the healthy and 
unipolar depression population, whereas in the bipolar population the factors only have been 
studied separately. The lack of research in this field led to the current study, which aims to get 
more insight in the association between personality and stress in patients with BD. Figure 1.2 
demonstrates the diathesis stress model used for the current study, with personality as 
Diathesis Stress 
 Genetic  
 Biological  
 Psychological 
 Cognitive 
 Personality 
 Daily hassles 
 Life events 
 Long-term stress 
 
 
 Psychopathology 
12 Personality and stress in patients with bipolar disorder 
 
diathesis and perceived stress, life events and trauma as stress. The current study focuses on 
the associations between these factors, marked by the green arrow.  
The current study is of clinical relevance in two ways. First, the outcome of the study may 
serve as clarification of the contribution of personality traits to the experience of stress 
(perceived stress) and the occurrence stressful life events (actual stress). Therefore, possible 
expectations can be drawn for the disease course of BD patients with different personality 
profiles. Second, the outcome of the study may provide implications for treatment in BD 
patients. Treatment accuracy in clinical practice can be increased by taking personality 
profiles into account when setting up a treatment plan for BD patients. Treatment methods 
like psychotherapy and lifestyle management include stress reduction (American Psychiatric 
Association, 2010), which may be relevant to BD patients with personality profiles related to 
high experience of perceived stress and life events, but less relevant to patients who have a 
personality profile that is not related to stress. In addition, focusing on stress-provoking 
personality traits in treatment may be an effective way to alleviate stress.  
The research question that the current study attempts to answer is: ‘How are personality 
traits associated with perceived stress and the occurrence of stressful life events and trauma 
in patients with bipolar disorder?’ Since previous studies in healthy and unipolar depression 
populations found neuroticism and extraversion to be the two main personality traits in the 
personality-stress relationship (Vollrath, 2001; Oswald et al., 2006; Conard & Matthews, 
2008; Uliaszek et al., 2012; Kusher et al., 2016), the current study hypothesizes that these two 
traits are positively associated with perceived stress and the experience of stressful life events 
and trauma. Previous findings also show the opposite effect on stress of openness, 
agreeableness and conscientiousness (Vollrath, 2001; Besser & Shackelford, 2007), leading to 
the second hypothesis that these three traits are negatively related to perceived stress and the 
experience of stressful life events and trauma. 
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Figure 1.2. Diathesis-stress model of personality, perceived stress, life events, trauma and 
psychopathology in BD. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Diathesis Stress 
 Personality 
 
 
 Perceived stress 
 Life events 
 Trauma 
Psychopathology 
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2 Methods 
The current study is part of the Bipolair Nederlands Cohort (BINCO) study. The BINCO 
study is a longitudinal naturalistic study, with a prospective cohort study design, that aims to 
get insight in the environmental, psychological, endocrine and immune parameters during 
different mood states in BD and the course of the disease, including response to treatment, 
risk of relapse, cognitive deficits, somatic comorbidity and long term functioning.  Because of 
its biopsychological perspective, this study gathers both biological (blood, hair, saliva and 
feces) and psychological data (questionnaires and interviews). The BINCO study is approved 
by the Medisch Ethische Toetsing Commissie (METC). The current study only focusses on 
the psychological data that is obtained by the BINCO study.  
 
2.1 Research design 
This current study has a cross-sectional study design, only including data from baseline 
measurements of the BINCO study. This design only allows for identifying correlations 
between variables, and is not suitable for detecting causal associations. 
 
2.2 Participants 
The selection of participants was done by the treating physician of the bipolar patients at the 
bipolar outpatient clinics in Rotterdam, The Hague and Leiden. The treating physician asked 
patients that were aged 18 years or older, recently diagnosed with BD and started with 
specialized treatment. Patients were excluded from participation when they could not read, 
speak or understand Dutch, were aged below 18 years, were diagnosed with bipolar disorder 
not otherwise specified (BD NOS) or cyclothymic disorder, were getting treatment for BD for 
a period longer than four months or had been in treatment for BD in the past. Patients that 
were recently diagnosed with BD were informed by their treating clinician about the BINCO 
study. After approval by the patient by handing a written informed consent, participants got 
an appointment for the baseline measurement. A week before this appointment, participants 
received a number of questionnaires to fill out either by hand or digitally. Within a period of 
four months the study reached a sample size of 10 participants. 
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2.3 Variables 
Several variables were to be measured to examine the association between personality traits 
and stress. These variables include sociodemographic and clinical characteristics, personality 
traits, perceived stress, life events, trauma and mood state, all measured with questionnaires. 
The variables used in this study are based on baseline measurements and are obtained in the 
period between July and October of 2016. 
 
2.3.1 Sociodemographic and clinical characteristics 
To collect sociodemographic and clinical data, the Client Registration Form (CRF) of the 
BINCO study was used. With this form, information concerning sociodemographic data, 
medical history and medication use were obtained. The CRF was filled out by the researcher 
at the first clinical assessment of the participant during the BINCO study.  
 
2.3.2 Personality traits 
Personality traits were investigated using the NEO Five Factor Inventory (NEO-FFI) (Costa 
& McCrae, 1989). The NEO-FFI is a Dutch self-report personality questionnaire which 
measures the five most important dimensions in personality of adults: neuroticism, 
extraversion, openness to experience, agreeableness and conscientiousness. With an estimate 
length of 10 minutes the NEO-FFI contains 60 items, such as “I work hard to achieve my 
goals” (conscientiousness) and “Sometimes I feel completely worthless” (neuroticism), which 
are rated on a five-point Likert scale, including “strongly disagree”, disagree”, “neutral”, 
“agree” and “strongly agree”. Scores of the dimensions of the NEO-FFI range from 12 to 60, 
with a higher score on a personality dimension indicating a higher establishment of this 
dimension. Normative mean scores from the general population are found to be 19.1 for 
neuroticism (SD = 7.7), 27.7 for extraversion (SD = 5.9), 27 for openness (SD = 5.8), 32.8 for 
agreeableness (SD = 5.0) and 34.6 for conscientiousness (SD = 5.9) (Costa and McCrae, 
1992). The reliability of the NEO-FFI is good; Cronbach’s alpha’s of the five dimension 
scales ranging from 0.64 to 0.88 indicate acceptable internal consistencies and stability 
coefficients are high ranging from 0.75 to 0.87. Also the construct validity of this personality 
questionnaire is positive (Costa & McCrae, 1989). Participants filled out the NEO-FFI a week 
before the clinical assessment. 
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2.3.3 Perceived stress 
Perceived stress was measured by the Perceived Stress Scale (PSS) (Cohen, Kamarck & 
Mermelstein, 1983). The PSS measures the perception of stress with 10 items and can be 
completed in 5-10 minutes. The items in the scale ask the participants about their feelings and 
thoughts during the last month, for example “How often have you been upset because of 
something that happened unexpectedly?” These items are rated on a five-point Likert scale, 
including “never”, “almost never”, “sometimes”, “fairly often” and “very often”. Scores of 
the PSS range from 0 to 40, with a higher score indicating more perceived stress (Cohen, 
Kamarck & Mermelstein, 1983). Normative data from the general population in 2009 show a 
mean score of 15.2 (SD = 7.28) (Cohen & Janicki-Deverts, 2012). Relatively satisfactory 
reliability and convergent and divergent validity is reported for scores on the PSS, with 
reliability estimates of 0.89 (total score) 0.85 (perceived helplessness factor) and 0.82 
(perceived self-efficacy) (Roberti, Harrington & Storch, 2006). The PSS was filled out a week 
before the clinical assessment. 
 
2.3.4 Life events 
To provide a view on how frequent participants experience life events that, the List of 
Threatening Experiences (LTE) of Brugha & Cragg (1990) was taken. This is a list of life 
events of which the participant registers the ones he or she has experienced in his or her life 
and when they occurred. Examples of these life events are “A close friend or family member 
passed away” and “You started a new job or got promoted”. Scores of the LTE range from 0 
to 20, with a higher score indicating a higher frequency of experienced life events. High test-
retest reliability is found in the LTE with estimates of 0.84 for the past six months and 0.66 
for the past three months. The LTE is also a valid instrument, with a sensitivity of 0.89 (six 
months) and 1.00 (three months) and a specificity of 0.74 (six months) and 0.88 (three 
months) (Brugha & Cragg, 1990). The LTE will be filled out by the researcher at the first 
clinical assessment of the participant during the BINCO study.  
 
2.3.5 Trauma 
To investigate whether participants have experienced any traumas in their lives and how they 
experienced these traumas, the Trauma Screening Questionnaire (TSQ) (Brewin et al., 2002) 
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was filled out by the participants a week before the clinical assessment. The questionnaire 
consists of two parts. First, the participant answers two questions; item A: “Have you ever in 
your life experienced a traumatic event?” and item B: “Did you react with intense fear, 
helplessness or disgust to at least one of these events?” (part one). When both questions are 
answered with “yes” and the event has occurred at least four weeks ago, the participant 
continues to part two of the questionnaire. This part contains a list of 10 common reactions to 
a traumatic event(s), such as “Upsetting dreams about the event” and “Difficulty 
concentrating”. The participants have to indicate whether they have experienced one of these 
reactions at least twice in the past week. Scores of part two of the TSQ range from 0 to 10, 
with a higher score indicating more trauma related symptoms. A “yes” response to at least six 
traumatic symptoms, in any combination, is accepted as the cutoff point for a PTSD diagnosis 
(Brewin et al., 2002). The TSQ is a valid and reliable screening for PTSD given the good 
sensitivity (0.79) and specificity (0.76) (De Bont et al., 2015) and high reliability (a = 0.85) 
(Dekkers, Olff & Näring, 2009; Brewin et al., 2002). 
 
2.3.6 Mood state 
The current mood state at the moment of inclusion was assessed by using the Quick Inventory 
of Depressive Symptomatology (QIDS-SR-NL) (Rush et al., 2003) and the Young Mania 
Rating Scale (YMRS) (Young, Biggs, Ziegler & Meyer, 1978). The QIDS-SR-NL is a short 
version of the Inventory of Depressive Symptomatology (IDS) that evaluates the severity of 
depressive symptoms. This self-report questionnaire consists of 16 items, with regard to the 
past seven days, which are rated on a 4-point Likert scale. Total scores can range from 0 to 
27, with 0 to 5 indicating no depression, 6 to 10 indicating mild depression, 11 to 15 
indicating moderate depression, 16 to 20 indicating severe depression and 21 to 27 indicating 
very severe depression. Convergent validity with the IDS is found to be high with correlations 
between 0.83 and 0.96 (Rush et al., 2003) and high reliability (α = 0.86) (Biggs et al., 2000). 
To assess manic symptoms at baseline measurement the YMRS was used. This scale 
consists of 11 items related to the past 48 hours which were rated by the researcher during the 
first clinical assessment of the BINCO study. Four items are scaled from 0 to 8 and seven 
items are scaled from 0 to 4, which results in a total score ranging from 0 to 60. A higher total 
score indicates more manic symptoms. Scores between 0 and 8 reflect no manic symptoms, 
between 9 and 12 reflect mild manic symptoms, between 13 and 20 reflect moderate manic 
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symptoms, between 21 and 25 reflect severe manic symptoms and scores of 26 and higher 
reflect very severe manic symptoms. High reliability is found in the YMRS, for both the total 
score (0.93) and the individual item scores (ranging from 0.66 to 0.92) (Young et al., 1978). 
 
2.4 Statistical methods 
For the data analyses of this study, the software program IBM SPSS Statistics 22 was used. 
Sample characteristics were described by means, standard deviations and/or frequencies and 
percentages. To test the differences in mean scores of the NEO-FFI and the PSS between BD 
patients and the general population, one sample t-tests were used. Mean scores of the study 
population were compared with mean scores of the general population found by Costa and 
McCrae (1992) for the NEO-FFI and by Cohen and Janicki-Deverts (2012) for the PSS. To 
investigate the associations between personality and perceived stress, life events and trauma, 
Pearson correlation analyses were executed. Therefore the following variables were used: the 
five subscores of the NEO-FFI, the total score of the PSS, the total score of the LTE, and the 
total score of the TSQ. It is possible that the mood of the participants at the moment of 
measurement influences the outcome of the correlation analyses. The way BD patients fill in 
the questionnaires may differ during manic, depressive or euthymic mood state throughout the 
disease course. Therefore, correlations with the total score of the QIDS-SR-NL and the total 
score of the YMRS were added.  In addition, an independent-samples t-test was conducted to 
compare the scores of the NEO-FFI between participants who have and have not experienced 
a traumatic event. Because of the small group sizes, no comparisons could be made of the 
NEO-FFI scores in participants who reacted with traumatic symptoms (N = 4) and 
participants who did not (N = 1). For all analyses a significance level of .05 was defined. 
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3 Results 
3.1 Sample characteristics 
Sociodemographic and clinical characteristics of the sample are shown in table 1. The total 
sample of 10 participants consists of 4 males and 6 females, with a mean age of 31.7 years 
(SD = 8.9). The majority of the participants had a middle or higher level of education (60%). 
On average, the onset of depression occurred at a younger age (M = 18, SD = 6.3) than the 
onset of mania (M = 19.3, SD = 6.1). Participants experienced on average 69.7 (SD = 148.7) 
manic episodes and 33.6 (SD = 25.5) depressive episodes.  During the clinical assessment, 
half of the participants used mood stabilizers, 30% used benzodiazepines, 20% used 
antidepressants and 10 % used antipsychotics. 40% were not using medication at the moment 
of inclusion. The medical history of the participants showed that some of them were 
diagnosed with other psychiatric disorders in the past, such as unipolar depression (40%), 
anxiety disorder (20%), burn out (20%), ADHD (20%) and eating disorder (10%). Scores on 
the QIDS ranged from 3 to 22, with a mean score of 10.8 (SD = 6.3). 30% of the participants 
had a score indicating absence of depression, 30% showed mild depression, 20% showed 
moderate depression, 10% showed severe depression and another 10% showed very severe 
depression. YMRS scores ranged from 0 to 16, with a mean score of 5.5 (SD = 5.5). 70% of 
the participants had a score indicating absence of manic symptoms, 20% showed mild manic 
symptoms, and 10% showed moderate manic symptoms. 
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Table 1 
Sociodemographic and clinical characteristics of the sample at baseline measurement (N=10) 
Gender: N (%)   
 male   4 (40) 
 female   6 (60) 
Age: M (SD) 31.7 (8.9) 
Level of education: N (%)   
 low   2 (20) 
 middle   4 (40) 
 high   4 (40) 
Age of onset: M (SD)   
 onset mania 19.3  (6.1) 
 onset depression 18 (6.3) 
Number of episodes: M (SD)   
 manic episodes 69.7 (148.7) 
 depressive episodes 33.6 (25.5) 
Medication use: N (%)   
 antidepressants   2 (20) 
 benzodiazepines   3 (30) 
 mood stabilizers   5 (50) 
 antipsychotics   1 (10) 
QIDS: M (SD) 10.8 (6.3) 
YMRS: M (SD) 5.5 (5.5) 
 
3.2 Personality, perceived stress, life events and trauma 
The mean scores on the NEO-FFI subscales of the BD patients in comparison with the general 
population (conducted by Costa and McCrae (1992)) are presented in table 2. BD patients of 
this study scored significantly higher on neuroticism (t (8) = 10.65, p < .001), extraversion (t 
(8) = 5.62, p < .001), openness (t (8) = 6.35, p < .001), and agreeableness (t (8) = 5.30, p < 
.001), compared with the general population. 
Total scores on the PSS ranged from 17 to 37, with a mean score of 26.1 (SD = 6.3). 
Compared to the mean score on the PSS of the general population (M = 15.2, SD = 7.28) 
(Cohen & Janicki-Deverts, 2012), BD patients scored significantly higher (t (8) = 5.20, p < 
.001).  
The scores on the LTE ranged from 1 to 15, with a mean score of 11.3 (SD = 5.2). Life 
events which were reported most frequently were going on a holiday (by 100%), making new 
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friends (by 80%), breaking up with their partner (by 80%), and the death of a good friend or 
close family member (by 80%).  
In part one of the TSQ, five participants (50%) reported having experienced a 
traumatic life event at some point in their lives, of which four participants (80%) reported a 
reaction with intense anxiety, helplessness or disgust to at least one of these events. Of these 
four participants, the scores of part two of the TSQ ranged from 0 to 7, with a mean score of 
3.0 (SD = 3.2). Only one participant reached the cutoff point of 6, indicating an increased 
chance of PTSD. Patients who have and have not experienced a traumatic event at some point 
in their lives did not differ significantly from each other in personality traits (see table 3). 
They also did not differ in perceived stress (t (7) = 0.16, p = .88), life events (t (7) = -0.06, p = 
.95), depressive symptoms (t (6) = -1.36, p = .22) or manic symptoms (t (7) = 0.77, p = .47). 
 
Table 2 
NEO-FFI scores of BD patients compared to healthy population 
 BD patients Healthy population  
 Mean (SD) Mean (SD) t p 
Neuroticism 45.6 (7.5) 19.1 (7.7) 10.65 < .001* 
Extraversion 39.1 (6.1) 27.7 (5.9) 5.62 < .001* 
Openness 43.1 (7.6) 27.0 (5.8) 6.35 < .001* 
Agreeableness 41.6 (5.0) 32.8 (5.0) 5.30 < .001* 
Conscientiousness 35.1 (4.6) 34.6 (5.9) 3.34 .75 
* Implies statistically significant at p ≤ .001 
 
Table 3 
Differences in personality traits between participants who have and have not experienced a 
traumatic event 
NEO-FFI Experience of traumatic event  
 Yes (N = 5) No (N = 5)   
 Mean (SD) Mean (SD) t p 
neuroticism 44.4 47.0 0.50 .64 
extraversion 38.2 40.3 0.48 .65 
openness 45.2 40.5 -0.83 .46 
agreeableness 40.0 43.5 1.06 .32 
conscientiousness 35.2 35.0 -0.6 .95 
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3.3 Correlations 
Table 4 shows the Pearson correlation coefficients (r) of the five personality traits in 
correlation with perceived stress and life events. Only neuroticism seems to correlate 
positively with perceived stress (r = 0.92, p < .001). None of the personality traits correlates 
significantly with life events. Correlations between traumatic symptoms and the five 
personality traits are non-significant (r = 0.40, p = .60 for neuroticism; r = -0.45, p = .55 for 
extraversion; r = -0.23, p = .77 for openness; r = -0.07, p = .93 for agreeableness; r = -0.55, p 
= .45 for conscientiousness). Furthermore, manic symptoms are significantly correlated with 
neuroticism (r = -0.74, p = .02), but not with extraversion (r = 0.39, p = .30), openness (r = 
0.33, p = .39), agreeableness (r = -0.01, p = .98) or conscientiousness (r = 0.37, p = .34). No 
significant correlations are found between personality traits and depressive symptoms (r = 
0.25, p = .54 for neuroticism; r = -0.31, p = .45 for extraversion; r = 0.06, p = .89 for 
openness; r = -0.08, p = .86 for agreeableness; r = 0.46, p = .26 for conscientiousness). 
Finally, perceived stress correlates negatively with life events (r = -0.67, p = .05) and manic 
symptoms (r = -0.69, p = .04). When looking at the negative life events and positive life 
events in the LTE separately, only negative life events seem to correlate negatively with 
perceived stress (r = -0.71, p = .03) 
 
Table 4 
Correlations between personality traits and perceived stress and life events 
NEO-FFI PSS LTE 
 r p r p 
neuroticism 0.92 < .001* -0.60 .09 
extraversion -0.56 .12 0.59 .09 
openness -0.50 .17 0.66 .06 
agreeableness 0.30 .44 -0.18 .64 
conscientiousness -0.15 .70 0.04 .93 
* Implies statistically significant at p ≤ .05 
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4 Discussion 
4.1 Conclusions 
The aim of this study was to get more insight in how personality traits are associated with 
perceived stress and the occurrence of life events and trauma in patients with BD. In this way, 
the contribution of personality traits to perceived and actual stress can be clarified and 
possible implications for treatment in BD patients can be provided. 
 
4.1.1 Personality traits 
The BD patients in the current study are mainly described by high neuroticism, extraversion, 
openness to experience and agreeableness, and average conscientiousness, compared to 
healthy people. The findings of elevated neuroticism, extraversion and openness in BD 
patients are in line with the findings of Barnett et al. (2011), Tackett et al. (2008), Murray et 
al (2007), Quilty et al. (2009) and Bagby et al. 1997. However, elevated agreeableness in BD 
patients is in contrast with findings of Barnett et al. (2011), Murray et al., (2007) and Quilty et 
al., (2009).  
The most important finding of this study was that the personality trait neuroticism 
played a significant role in the experience of stress in patients with BD. Patients with higher 
levels of neuroticism tend to experience more stress. This can be explained by the stress 
generation model of depression (Hammen, 2006). Neuroticism may be a personal 
characteristic which is often depression-related and has its own behaviors. The features and 
behaviors characterizing this personality trait, such as anxiety, depression and impulsiveness, 
can lead to the development of a stressful environment. Hence, this stressful environment may 
result in increased levels of perceived stress. However, since causality is not measured in this 
study, this association could also be described in other words: patients who experience more 
stress, report a more neurotic personality. This positive association between neuroticism and 
perceived stress was also found in previous studies in healthy people (Conard & Matthews, 
2008), unipolar patients (Uliaszek et al., 2012; Kushner et al., 2016) and bipolar patients (Lee 
et al., 2016). However, we cannot say with certainty that neuroticism is the key factor in the 
experience of stress, since manic symptoms are negatively associated with neuroticism as 
well as with perceived stress. Patients with more manic symptoms report less traits of 
neuroticism and less perceived stress. This finding may possibly be considered as a mediation 
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model, where neuroticism mediates the effect between manic symptoms and perceived stress. 
Indicating that patients with more manic symptoms report a less neurotic personality and 
therefore report less perceived stress. 
Other studies (Vollrath, 2001; Besser & Shackelford, 2007; Lee et al., 2016) found 
openness, agreeableness and conscientiousness were negatively associated with perceived 
stress, but this was not the case in the current study. Although some studies found 
extraversion to be positively related to perceived stress (Uliaszek et al., 2012; Kushner et al., 
2016) and others found it to be negatively related to perceived stress (Vollrath, 2001; Lee et 
al., 2016), neither of these conclusions could be drawn from the results in the current study. A 
possible reason for not finding the same results as in previous studies could be the small 
sample size of the study, increasing the risk of type II errors.  
Personality did not play a significant role in the experience of life events and trauma. 
Although it was expected that patients high in neuroticism and extraversion experienced more 
life events and trauma, as was stated by Vollrath (2001), Uliaszek et al. (2012) and Kushner et 
al. (2016), the current study could not detect this association. Furthermore, no differences in 
personality were found between patients who have and have not experienced a traumatic 
event at some point in their lives. Not meeting these expectations was probably due to the 
small sample size of the study.  
 
4.1.2 Perceived stress, life events and trauma 
This study found that patients with BD perceive more stress compared to healthy people 
(Costa & McCrae, 1992). A remarkable result of this study was the negative association 
between perceived stress and the experience of life events. The more life events BD patients 
have experienced, the less stress they perceive. At first sight, this negative association 
between perceived stress and life events may seem unlikely. Instead, we would expect the 
opposite: people who experience more life events, also experience more stress, as is found in 
previous studies (Staufenbiel et al., 2014; Glasscock et al., 2013). The current study however 
differs from these previous studies by including positive life events in the LTE, such as 
making new friends and completing a study successfully, instead of just using negative life 
events, which could explain the negative association between life events and perceived stress 
found in this study. Nevertheless, when a distinction was made between positive and negative 
life events, it was the list of negative events that correlated negatively with perceived stress, 
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and not the list of positive events. A couple of explanations can be given for the contradictory 
association between life events and perceived stress. First, not only the cumulative number of 
life events has an effect on the level of perceived stress (Glasscock et al., 2013), but it also 
depends on the nature of the event. Whether the event is undesirable, unpredictable or 
uncontrollable may differ between people and may therefore cause different levels of stress 
(Lazarus and Folkman, 1984). For example, one person might evaluate breaking up with their 
partner as a negative and stressful experience, whereas another person might experience the 
break-up as a positive experience bringing relief of stress. Thus, the negative association 
between life events and perceived stress in this study may be due to a more positive appraisal 
of the life events. A second explanation could be that patients who have experienced more life 
events also develop better coping strategies over time, making them more resistant to stress. 
Experiences of life events can help people understand and cope with stressful events through 
the life course, which makes them perceive these events as less troublesome and experience 
less stress (Pearlin & Skaff, 1995). This may also have to do with age. Because of the 
accumulated life experiences, older people tend to be more resilient and facilitate their 
adaptation to change. Also the experience of seeing other people around them going through 
stressful life events may help them cope better with their own life events (Folkman, Lazarus, 
Pimley and Novacek, 1987). 
 Another factor associated with perceived stress is manic symptoms. Patients with more 
manic symptoms tend to experience less stress. Although this finding is not found in previous 
studies, it is found that depressive symptoms are associated with high levels of stress (Liu & 
Alloy, 2010). Since mania can be considered as the opposite state of depression, it may be a 
possible explanation for the opposite finding (manic symptoms being negatively correlated 
with perceived stress). However, no significant correlation was found between depressive 
symptoms and perceived stress in the current study. 
 
4.2 Hypotheses and implications 
When looking at the results and conclusions obtained by this study, the first hypothesis may 
be partially accepted and the second hypothesis is rejected. Two explanations can be given 
why the hypothesized relationships were not found in the current study. First, it is possible 
that these relationships were simply not present in the sample of the current study. Although 
the hypothesized findings were confirmed by several previous studies, not all of these studies 
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were completely comparable to the current study. Most of the previous studies in this field of 
research studied a population with healthy subjects and/or patients with unipolar depression. 
Only the study of Lee et al. (2016) used a study sample with bipolar patients. Based on this 
one comparable study, it cannot certainly be stated that the hypothesized findings in the 
current study are assumed to be accurate for this sample. Second, there is a possibility that the 
hypothesized relationships were not found due to limitations of the current study, which are 
described in section 4.3. 
 From the new insights in the role of personality traits in the manifestation of perceived 
stress and life events acquired by this study, implications for the clinical practice could be 
drawn. Neuroticism and manic symptoms seem to be key factors in BD patients with regard to 
the amount of stress perceived by the patient. Therefore, clinicians may emphasize these 
factors in treatment plans for BD patients. First, by analyzing personality profiles and manic 
symptoms of BD patients, clinicians, but also the patient himself, can have a clearer view of 
the contribution of their personality and symptoms to their disease course. This understanding 
alone may already have a positive influence on the treatment outcome. Second, taking into 
account the personality profiles and manic symptoms of patients, a more personalized 
treatment plan for each individual could be developed. For patients high in neuroticism and 
low in manic symptoms, it can be useful to work with stress management and lifestyle 
management, as in Cognitive Behavioral Therapy (CBT) (Hofmann, Asnaani, Vonk, Sawyer 
& Fang, 2012) and Interpersonal and Social Rhythm Therapy (IPSRT) (Frank, Swartz & 
Kupfer, 2000). However, these implications should be considered carefully because of the 
limitations of this study. 
 
4.3 Strengths, limitations and future research 
The limitation that had the most influence on the outcome of the study and led to several 
consequences was the small sample size. Although the amount of participants for this study 
was expected to rise to approximately 30, only a third eventually was included. With only 10 
participants, the statistical power, and therefore the validity and reliability, of the study were 
strongly decreased. This made it difficult to detect any possible relationship between 
variables, which was the case for some of the hypothesized relationships in this study. 
However, the lack of statistical significance does not mean there is no effect. Another 
consequence of the small sample size is that the implications for clinical practice derived from 
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the study results cannot be assumed with certainty. The results found in this study are not of 
sufficient quantity, and therefore quality, to be generalizable to the bipolar population and 
make any reliable recommendations for treatment in BD patients.  
 Another limitation of this study is the fact that it reflects a particular point in time. In 
BD, personality may be a variable factor changing in time and mood state (Lozano & 
Johnson, 2001). Therefore the same patient may reflect a certain personality profile during a 
depressive episode, but a different profile during a manic episode, and maybe even a third 
profile in euthymic state. Although the current study took the possible effect of mood state on 
personality into account, changes in personality over time within patients due to mood 
changes were not measured. 
Apart from the limitations, this study also had its strengths. One of the strengths is the 
use of well evaluated instruments. The NEO-FFI, PSS, LTE and TSQ, QIDS-SR-NL and 
YMRS have high validity and reliability, making them suitable questionnaires for these 
research purposes. Another strength of this study is the relative newness of this subject. 
Earlier in this thesis is described that only one other study was found, that of Lee et al. (2016), 
which attempted to investigate the associations between personality and stress in patients with 
BD.  
Because of this relatively new study subject and its limitations, further research is 
required to be able to give a more consistent answer to the question of the possible 
associations between personality and stress in patients with BD. Therefore, a better and more 
complete implementation of the diathesis-stress model of psychopathology may be provided. 
The first important requirement for future research in this field would be a larger sample size. 
This adjustment would reduce a lot of the negative consequences described earlier due to a 
small sample size. In addition, a follow up procedure could be included during the study. This 
follow up moment could be taken place at the moment a participant has switched from one 
mood state to the other (so from manic to depressive or from depressive to manic) after a 
possible intermediate euthymic state. With these adjustments in the methodology of a future 
study, the major limitations and its consequences of the current study could be diminished.  
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